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-7)V*u^nn&*WiL. Zli, 7yf»Any>S^ -Rf 3 > - 
COR f 3 . -OR f 3x&CN£^1- 0 IU Rf3|i, /<-7HD7M 

yft&lb&o R f 3 1 7 ;v t n 7 jvi^<-^ n ^'j 7 ;v t n 7 ^ 

[0 0 8 2] 

±|B/NnrXK!r«ifeift<k**i: LTtt«FfcR£$*Ll% Wx.»f. 1, 3-^7* 
n^T- h 7y)V*w<yi£ y, 1, 4-yyntfh9 7^n^ , A 2- 
7*n*f h7 7;i/tn^ , /Vh'J7;vt , J h\ ^nn^>nwn^^*>, 

D a7^ 7 ^0^7^^ 7D ; e^7Jl'tDt7 3' W^d^fktL* 

o 

y^nny7;vtnxfi/>, ^f7;vta7 p nt'i/>, /*-7;v:*-n (r;v 

(0 2i£l±©*i^V ^v-f t>*i*e ttz, -CF 2 CF (C F 3 ) 
0 _^_ (CF 2 ) nlOO- (nl0lil~3«) (DmM^^ir^^ 

[0 0 8 3] 

*&W<D%iT'U XK&^X. 3 714, *«l6ttt<»t**BW^ *±£&* 
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[0 0 8 4] 
[0 0 8 5] 

5 0 nfflftfirtUvi. * 5 3 0 nmtt£K&*) 7 0 0 n 
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&*><^ LTY3 A 1 5 O i 2 *• C v h V (Y) <0 

ftfeOKLu. Sc. La, Gd. Sm*f>«HS*Li^4 < * *> 1 
-Slt^ii^tab^o Sfc* r/US-^A (Al) Oftfc»)fcGa> In 
, B, T 1 *e>«R$*li^ < 4 1 8tlKftt4 i S 4©^**. 

[0 0 8 6] 

_hffiM^^K(i. Y> Gd, Ce.Snu La. A l^Ga^iiU 
WC^Lt^i^o Y> Gd> Ce, Sm, LaOf±S7nf 

Zlk^mWsitxMizmffi L fc$g#tffcfc#B!re#ifc L i> <d ttl# 5> * 

46, 1 3 5 0- 1 4 5 0TCOiaRI£Ht?2-5«FlBI^L."r^ B B p«rf#. 

[0 0 8 7] 

A (Er) «;y-)A (Tm) ^-bty^A (P r) <f * ^ 

*;l/S*A (Ho) -f^^> ^^-y^A (Nd) ^*>\ ^^v^ (D y 
) -feiJ-JA (Ce) t"7'J^ (Sm) 

A (Eu) *)%2>&fr(bmtfftZ>&%< ti> im.&mfh*i&o JtlBn 

[0 0 8 8] 

HilE#2 004-3050001 
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Lxit, m^m, $kit®. 3 9fl*^o^>ft» a 
s^t& awt. r/w^a*^ nri^n-^w 

[0 0 8 9] 

a^^y^-fe^V^A, il7 a nty^A, Mf^7*t^-)^ 
% ^f^^rtv^A, SBH^-tt^fA, WBft*/ 

^^^A^OT^-tr^v^A*^ Si^^y^A; »^v^A^ 3 ^ 

*S>*A, as****?* a, 'j^tv^A^^ty^A^ Mi-ntf 
Afta-nif^A, a^ta-nif^A, i^-ne'^A, &&%&<3. 
-nfW, Hffa-n^A, ftia-nif^A, «Slfc.3.-nfc?*A. V > 

o 

[0 0 9 0] 

tt*rfcR5fe**vf\ MJ* (v^>vM;v^K) -x.*e*A (I I I 

) , H;* (^/'f^h^HnTthtl') •x./HftfA (III) . hU 
^ (A^t7;^n7-tbtH x;vtf-?A (III). HJ * (v^WM^ 
pt^K) x;ve->A (III) „ HJ* K^^bV7)l/*n7-bfth) 
i;vtr-7A (ill) > h 1 ;* (AW;vtnn>t>) ^;ve«7A (I I 

i) , (y*v:/>f /u**-k) **^*a (in) , h;* (^>w 
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;H'J7;^nr-tbtf) ^*v-^A (III), h 'J x Kt7Hnr 
■fehf-h) ^tv7^ (III) ^^lf«btL, ttz, Ztibtev-Y?** (^ 
^t7Ji/tn7"bhth) ^tv^^A (I I I) oi9^f>7^^M-e^o 

tu^ 0 ^±m±m^iry^^mwt lt^h^ Nd [c 8 fi 7 so 

2 NS0 2 C8F 17 ] 3. Nd [C4F9SO2NSO2C4F9] 3. Nd 

[C 6 F 5 S02NS02C6F 5 ] 3, Nd [C 4 F 9 S O 2 N S O 2 C 6 F 
5] 3. Nd [C 4 F9S02NS0 2 C 8 Fi7] 3. Nd [C 6 Fi 3 SO 
2NS0 2 C 6 Fi 3 ] 3 > Nd [C2F5SO2NSO2C2F5] 3, Nd 

[CF3SO2NSO2CF3] 3, Nd [C4F9SO2NCOC3F7] 3 
. Nd [C4F9SO2NCOCF3] 3, Nd [0 3 SC 8 Fi 7 ] 3. Nd 

[O3SCF3] 3 ***|tlf6*l4o 

[0 0 9 1] 

**7^^)fc7 7 -f f tS-C^)^ 1300-1550 n mHJgO&S 
RlT-e-tL^w^^J: lv\ #***?#ftt*7T'f^t ttl 

[0 0 9 2] 

|R e [EEYR f 4 R f 5 ] 3! n 1 1 ( y ) 

Reft *±£&«&$£U Rf 4 M'Rf 5 P?— Xli^fc *K 1 

mtm^itmm, 04 lv>r f 4, r f 5 ^ -oc 6 

F 5 , -C m F 2m +l (m=l-8) fimifhtlZo 
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[0 0 9 3] 

. 0 0 1-2 5fi% (f±S^I^t>^ii:MUI^t>tU<7)Ki 
*>RV*/Xte1&^Jt%!}K<n^-M:tf0 . 0 0 1 gfi*jt 

iii,^ #±^#jR>r * vs.^vxaii^^^K^^i*^ < * * - ^ *» 

. ^ <£ «9«P3: Lv>TI&{i. 0. 0 1fl%> I^tl^T 

Rli. 0. #fc#iLv>TR*i. 0. 5ft%> J: 0«f £ Lv*_hRii 

. 2 0^*%> 3E£»* LvvfcRIi^ 1 5Kft%, Lv\-LRti, 1 Og 

[0 0 9 4] 
[0 0 9 5] 
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. ±En7^j3^V v-£3&3frffcffii£fc Ltfflv^ft^Cli, 
[0 0 9 6] 

> & /Xti&^ft&R ^37 'Jv- icie^i" ttfetLX KM PI 
[0 0 9 7] 

3T^j£#y^-&&J&-frL**^i*, (2) 37WJv-t:^(:?li»l 
»#:*«in!8kfrLfc«L «5W«r»*1"&^ (3) 3 7^*#'J fc-tl&ft 
^^tf ibtL, £*L<bO-?*>. ±12 (2) ^TW^-fl^ 
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[0 0 9 8] 

(I) fc*5lt&R 1 X»*R 2 <^&< fctMiiW^K - 
[0 0 9 9] 

owe^iLajR^^fo^tt^fev^-c, * < 

|&2AP&§&£ (SHG) 3 
»*»SSHG. *31ftMi&%& (THG) . ft3ttCi*«! 

[0 10 0] 

2**IW**»*tt- (SHG) 3 ^ 

*HI*yi&**r*tt. **** (THG) iH\ 

[0 10 1] 

-Wictf, 2-^f^-4-^hn7'J^> CMNA] , 1- (4-~ 
].D7xx;v) -3, 5-y^f^tf7V-;V ( (DMNP) ^ 2- (2, 2- 

y-yry^^) r-v-/u (diva) , 4' -^hn^>^'jr/-3-7 

•bh7^-4-^f^v7-'J> (MNB A) . 4- CN- (2-fcKn*-> 
j^ ;V ) _ N _xf;V75/] -4' -i>D7W*> (DR-1) ^ 4- 

ffiSE# 2004-3050001 



#12 0 0 3- 1 0 8 3 6 5 ^-v : 35/ 

-hnT- 1 ;^ 2--hn7-'J>, s-^fnr-'J^ 2-7^^-4- 
-hor— U 2-^f;v-4-^hn-N-^f;V7-'J>, 4 h n- 
N-y7/^f^T-'J N, N-yVfJl/-4--hnr-';>, 2-75 
y_ 5 _- hukiij 2- (N-v^n^-^^;v) 7^-5--fat: 0, i 

*jy^ 4- [i- (2-7^n-;v) en'jyr.^] -^fn^y-b'v, 2- C 
1- (2-7-^n-;v) tfn';v^;v] - 3 -~ h n v^, 2- [N- (or 
-7^;wo~>*;v) 7 5 7) -5--hnfij^A 7^;v-N- (2, 4-v 
-l>n7x^V) 1- (4--bD7x^l/) -3, 5-7x^ 

;nfn-;K 2, 4-v~hnr~';^> 2-7^tn-fu^/-b*>, 4-7 
^nihnr-'J'A 2-^nn-4--hn7-rA 2-7*n^- 4 - - 
fn7^'J>, 4 b n- 2 - (N-7-fe^) 757-N, N-v7^;V7 
3 - ^ f ^ - 4 - - b n f ' J y > N - 1 + 1 h\ 4--hn7-7- 
4--bnh;vxy, 4-y77 7-'J >\ 4-v77-N, N-v7^;V 
T~*;>\ 4->>77 7-7-;K 4-y7;>^i> > 4-7^7th7x 
y>> 4-N, N-y^f;V7^ 7 v^VN-^^M h\ 4-N, N-v 
7-?-;v757- / 8--bn7^lx> > 4-N, N-y^W^y>tAT^ 
ftK, 4-^f^yy>tA7;VftF, 1- (4-N, N-/^f^75/ 
7x-^) -4-ifn^-l, 3-yx>, 1- (4-v7/7x^) - 
4- (4-N, N-^W^7 7x-;V) -7*7- 1 , 3-v f ^> > 4-~ 
j, n- h 9 >7.-7^;i^>, 4-^nn-f7>/;-^fM>, 
4-7^7^1^^ 4-757 h7>^-^^^^>> 4-N, N-v7^- 
;1/75 y _ j, ^y^-Ts^-^^-y^ 4-7574' -ifDh7^X-Xf;V^ 
4-N, N-y^W5 7-4' --fD-h9>XXf;W, 3-7 

-^>n-h7>x-xf;^>> 4-^dd-4' — — h n— h j >*7>^-;v 
s<y^ 4-7h*v-4' -y7/->7>^-Xf M S A 4-N, N->>7 
f^75 7-4' -^on-h7>^-^^M>, 4-N, N-yVf^7 5 
y-4' -r^^;v^>N-^-^-9-^ h% 2- (4-y77^f V>-y^n 

^■9— 2, s-v^- 1 ;-^) <f5^V';v>> 2- (4-i;y7;^fv> 
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2, 5-/x-'Jy» ^r/'J^A 4- C ( (1-**- 
;v ,_ 4 - (ih) -^'J^f^) if'Jf» 2, 5->^daWxv- 

3-^^-2- C2- (4-**V-2, 
ijT'V) ^UfV) -2, 3-^tKn^/W/-K 2- C6- (4- 
*my7x^ru) v^a^MMJ— 2, 4-/x-'Jr/] "3-^ 
;V-2, 3 Kn^y^Wf 7V-;K ^f^VT, s ym-vi 
f; V ^V7, f h7^WVT, N, N' -v (4-^*-/l/*/m***>/l') 7 

v^;v^-;v^^v^^ mmmbnm > n-^wovt-a n- 
i axt± 2 m^±m.^t>txm^^> ^t^^o 

[0 10 2] 

±|EiM«K***t»tt- 3 T#*# 'JT-10 0 . JHWfc** U0. 1-501 
t> m$W£3b*d**3 < & ^1" < > 5 0 RBifiU £:> »JR<kWBTI6 

[0 10 3] 
[0 10 4] 
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[0 10 5] 
[0 10 6] 

(3)3 TMmtfv tmH&%&#ftt zmMmm-rttimtfmfhti, 

[0 10 7] 
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[0 10 8] 

»)*r r /M^tiU6-t-&fcO"C**o IMtibT'U xmttimi. -LifiSM*^- 
^^^-frfltORiBti^fdlS (1) , ±IB^^-x;v**^t. ±fsm#c 

&X3I (2) . afe3W±tc±IB3— r-f >^ffl#»j|ftjatW*ffl^TT«»^9y K* 

fm-r&x.m (3) , ±iET8B*?y K±fc3 7*^j£-«xe (4) , ;s.t>\ 

[0 10 9] 

_bIBX>jI (1) fc*5V*T, f tx-f 9 
[0 110] 

•emit-r & £ S^HE^ftllftl T? § * KJfc £*A-X l:lff £ •£ & £ 

[0111] 

o 

i -7*Dt?;w^-t i lry^*'-^-f, n-^f;w^-t+yy*-^- > 
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a ^ a --try. (^tf*^^^-t^ry) ^yyneM>-b"A ? 5 ;v 
s*~**is**rU ; K 1, 1, 3, 3-f h7^WW-t^v 
^x^y*^ K 1 -v*n-x*->;u- l - ^f;vxfjw^t^y^tf* 
y^MK t -Ailfv^-t^v^tf*^ *W K t-yf^-t^rv^ 
*7*#yjMK t -^*v;W^-*3r->lf/'?W K t-rw-t^ytf 
✓tW K 1, 1, 3, 3 - t h ^7*f ^-t^rv - 2 -xf ;VAJrt 

y^-K 2, 5-y7f;v-2, (2 /w^MJ-y >f ;W?-:*3f 

v) t - A^y;WN-t^v - 2 -xf ^^f h % t-rf 

jWN'-t^y- 2 -.x.?->ws3f-9-y *>f t -yf^-t^y'f v^f V — 

^>-7W7^Ty7F> t-7 , f;WN-t^y-3, 5, 
•^y^K t-7'f;wi-t^y7^1/'f h> 2, 5-y^f^-2, 
x (m-h^i^VA'-t^y) ^^r-9->> t-W^-t^y^f V7'nt°;v 
^y#-**;M K t -7*f ;v/N-t^y - 2 -xf ;i/A^y;^ / ^/f 
K t -^*v;WN°-**v^;yV r *- K 2, 5-y^f^-2, 5 -If* ( 

->-m- h;VV- h fc^-^^^VV^- H&^$?. t -y^;W<-*3r 

yyx.- v t -7f^-t^ry^f V7^v- ffot^y^-i^f^i 

>fV7*W-*H'fK, 3, 5, 5. -h^f^t/zf^-m 

h\ ^yx-^Ty > ;K^-tH'fK, m- h ;v*>f 3"3r 

1, 1-tfX (t-A^ryM-t^fy) -3, 3, 5 - h'J^f ;Vy^DA^ 
•*J->\ 1, 1-tfX (t-A^fy^-t^fy) l, l-fcf;* 

( t -7^-;w^-**v) -3, 3 f 5- h V y-f-^v^n^^-^-^, 1, 1- 
tfy. (t-^^-**'» -2-^W^nA^tv, 1, l-tfx (t 
-^■/wt— 2, 2-tf7> (t-7*f;WN'-t^y) 
y^y, 4 -tTX ( t -7^;WN°-^^rv) /<?W-K 2, 
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2-\£K (4, 4-y'- t - ^-t^yy^nA^y^) 7°u/i>*£<d;1 

a , a (t-rf^-t^ry) ^y/neH^'A ^^wt 

-t^t'f h\ 2, 5-v*^-2, 51?* (t-rf;w<-t+y) ^-9" 
y^. t _y f ;^^W-?-t^t^f K y- t-yf^-t^rt'f K, 2, 5 
-^^;v-2, 5fcT* (t-rw-t^fy) ^i/y-3fOy*7^;V 

*->M h\ 1, 1, 3, 3-f f7^Wf^^KD^-t^tO\ 

CF 3 CF 2 COO) 2 - V^uf^) K (CF 3 CF 

2 CF 2 COO) 2- 7H- YTt)-7)\>*u^7°? J j 4 Y (CH 

F2CF2CF2CF2CF2CF2COO) 2 ^^;v*n Tv;w*-** 

[0 112] 

TV^7v*;vm^^Ji:L-C(^ M^.^ 2, 2' -TVYX^vyfn- 
HJ/K 2, 2' -77^ (2, 4->^^;w^n^ h „ 2, 2' - 
TVtf* (2-^WVn-fij;v) , 2, 2' -TVe* (2-v^n7 p n 
t'^T'nft-f'J^) > 2, 2' -TVtf^'f Vg§mv^^^> 2, 2' -T 
V*tf* [2- (tKn^fy^f;v) ynif^-h';^] . 4, 4' -77^ ( 
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[0 113] 
[0 114] 

0 . 1-5 ^;u%of£B^#F * iv^o ±M&&ffl&M<nffixAli s O . l ^e^%* 

JUtt^fiTi-**^** 0 , 5*;v%£jiI;L&^ fL<^MTl> 
L£ £ Lv>_tl&t±, 3^;V%T*&&o 

[0 115] 

/Wh5liKn75>) , TIB— 
N (C n F 2 n +l) 3 

* HCFC-2 2 5, CFC-113, HCFC-141B, TIB— 
C n F2 n + 2 

(5£*K n{i. 6~80g&*^*\> ) X~m2ti&^~-yfr*UT)V7jy, TIB 
F (CFC 1 CF 2) n C 1 

*^7ytMI;CHF2CF 2 0CHF 2 , (CF 3 ) 2 CFOCH 3 
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, CF3CF2CF2OCH3. CHF2CF2OCH3, CF 3 CF 2 CH 2 
OCHF 2 > CF3CFHFCF2OCH3. CHF2CF2OCH2CF3, 
C4F9OCH3, CF3CF2CH2OCF2CHF2, (CF3) 2 CHC 
F 2 OCH 3 , CF3CFHCF2OCH2CF3, C4F9OCH2CH3, 
CF3CHFCF2OCH2CF2CF3, CF 3 CHFCF 2 CH 2 OCHF 
2 > CHF2CF2CH2OCF2CHF2, CF 3 CFHCF 2 OCH 2 CF 
2 C F 2 H> CHF 2 CF 2 CF 2 CF2 CH2OCH3WJ: V^-yfx- 
T'fr'&omm^-h^fhti, HCFC-2 2 5, CFC-113. H 

CFC-141B, ^~y)V^u^^>^mM^m^hti^>o t^yfilli 

[0 116] 

±iem^tci3v^T. jiffli , 3 -v^v-^itffi&^^^Mte. 2 ~~ 

5 0 Jt*%oHSH*«»* Lv^ 0 

0-1 0 orofBH^jifB^M^Jo^iWfcoiw^-e**^^^ tfflx. 

±M^^5?-r*^wfc trf±. ii#i~3 6wm<omm-e± i mm&m%iM<ofr 

±ia*^wfflv**i6infflfcLTi±, thf> mwo\ * 

[0 117] 

tri±> f-fy^a-hifc, ^9tfT3-b& n-;vn-h 
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[0 118] 

!9, «t Lv>TI&t±3 0"C, H^ftft Lv\hRI±, 7 0 WSo ±IB<6» 
[0 119] 

JilBXH (3) K&^-TT, _LfBf£*<3&> W<V >^tt*5fc#i"* 

JiffiX*! (3) OifrTft. -LIBX® (4) **r}fc. ^?Kka7# 

„ «£ <, *HR*mfcLTttS i0 2 ^MgF 2 > CaF 2 

_tiax*i (4) h*v*t, nrfcL"rt±±5fcu^jiO-e*>*o 

[0 12 0] 

*l& 0 ±1^** fcLTtt, #H^4- 1 9 0 2 0 2-^2r$ftfcWJ 

*> CO * ^ "t & ^ ^ £ & o 
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[0 12 1] 

Jif5X^ (5) K£oT?fcJ&£*L&±g|^ v y K<7) J?<^hJi|BX^I (3) '(ao 
T^J&£*l£T£I^ 7 y KOJ?*tO^IfJ±, 1 0- 1 0 0 0 A*m-e*&££a* 
JfJU^o «fc Lv>TRS*±> 2 0//mt*^ ± 9«f * Lv>_tl&li. 5 00 

^ m"C<& •?> o 
[0 12 2] 

±j£*>3Mfcx - f" <b ft £ ft^M*** * ffl T L tzit&im * *rr 

, flfctf, ±15X11 (3) tifllii^±l:3T^^t^77 k*^-t* 
^j*. ±fBI5g (4) 3T±i:^77 K«I^^v^'J yy'IMW 

[0 12 3] 

rt#«3 0 OmLOSUS 3 1 6St- h^W/^ CFC- 1 1 3 3 0 0 
gt4, 4' -If* (t-7f^y^DA^y;0 ;<-t^yy*-j}f^- h 

o. i46g (j±&A,tz^y^-<Dm^^m-nLxo. i6 7^%t:ffii) 

-2, 2-y^f^-l, 3-yt^rV-^ 30g, ^Wf57^tnx 
9. 6gWU 4 0rtlOW1i#L^o 
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[0 12 4] 

fl§«3 0 0mLOSUS3 16fit-F^V-^ CFC- 1 1 3 3 0 0 
gtf>7tKD77V0. lg, W, 4' -ex (t-/f;i/y^nAdp 
->;l/) /n°-**vv h 0. .1 4 2 g (ft&^^y^-Oife^^Sc 

fc:*tLT0. 149^;v%tcffi^) £AtU OTH^iPU RJC&^rt* 3 0M3f 
-eSSIL^o /N'--7;v^-n- 2, 2-^^-f-^-l, 

3 0g> ^>'Cth77;i'taxfl/> 11. 6gWU 4 0ttl0 

[0 12 5] 

rtf«3 0 0mL(OSUS3 16lt-f?l/-T"i:, HCFC 2 2 5 3 0 0 
gtA, 4' -tfX (t-Wv^D^yjV) 5j-3f$/S># — h 

1. 4 7g (tt&^y7-^^«[i:itLt 1. 5 3Wol«) £A 

, 2-v^;v-l, 3-vt^v-^ 3 0g, >77;vtnxf v 

> 11. 7gWU 4 0TC-C1 OI^Ktt^b^o 

[0 12 6] 

itWJl 

F^ff 3 0 0mLOSUS3 16lt-b^V-7"l:, CFC-113 300 
gfc4, 4' -ex ( t -"7*^;V'>^n/s^r'>;v) ;\-i^yy*-^-f0 

. oi2g ('tt72 s ^fi• ; ey^-ol§:• ; 6;^^:^cMtr o. 013^%^) * 

2, 2-v^^-^-l, 3 -y t V - 3 0 g , ^V^-Cf h 7 7 ;V t D xf P 

> 11. 0g*MU 3 or-C2 4^m#L7to 
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[0 12 7] 

$mm 2 

I^#f 3 0 OmLOSUS 3 1 6tt- CFC- 1 1 3 3 0 0 

gt4, 4' — if* (t-^fiVy^nA^i/ji/) ^-t^yy*-*Vf 
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